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(54) ELECTRONIC IMAGE PICKUP DEVICE 
(57)Abstract: 

PURPOSE: To prevent the generation of a white skip or a 
black flat by respectively inputting an objective luminance 
signal of each area from a CCD which is divided into plural 
areas to a microcomputer, and discriminating a luminance 
difference at each area by a discriminating means. 
CONSTITUTION: When photometric information of each 
area from a CCD 13 whose photoelectric conversion face is 
divided into plural areas is fetched through a CDS 14 and an 
A/D converter 1 by a microcomputer 6. the level difference 
of the photoelectric output of the central part and 
surrounding part of each area of the CCD 1 3 is 
discriminated by a discriminating means 6a in the 
microcomputer 6. Then, when the level difference is 
discriminated to be beyond a prescribed value by the 
discriminating means 6a, the microcomputer 6 judges that 
an object is in a counter light state, repeatedly executes a 
selective central photometry and a peak photometry at 
each field, and searches a signal corresponding to the 
additive average of each photometric value. Thus, the 
storage time of a charge which is stored on the photodiode of the CCD 13 is changed at each field, 
so that an exposing time can be shortened for a high luminance signal. 
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(54) ELECTRONIC IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To prevent the generation of a white skip 
or a black flat by respectively inputting an objective 
luminance signal of each area from a CCD which is 
divided into plural areas to a microcomputer, and 
discriminating a luminance difference at each area by 
a discriminating means. 

CONSTITUTION: When photometric information of 
each area from a CCD 1 3 whose photoelectric 
conversion face is divided into plural areas is fetched 
through a CDS 14 and an A/D converter 1 by a 
microcomputer 6, the level difference of the 
photoelectric output of the central part and 
surrounding part of each area of the CCD 1 3 is 
discriminated by a discriminating means 6a in the 
microcomputer 6. Then, when the level difference is 
discriminated to be beyond a prescribed value by the 
discriminating means 6a, the microcomputer 6 judges 
that an object is in a counter light state, repeatedly 
executes a selective central photometry and a peak 
photometry at each field, and searches a signal corresponding to the additive average of 
each photometric value. Thus, the storage time of a charge which is stored on the 
photodiode of the CCD 13 is changed at each field, so that an exposing time can be 
shortened for a high luminance signal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ' 
[Claim 1] Are the electronic image pickup device which controls the light exposure applied to 
the image pick-up means concerned according to the quantity of light, and in the photo- 
electric-conversion side of the above-mentioned image pick-up means corresponding to a 
unit image A discrimination means to discriminate from whether the level difference of the 
photo-electric-conversion output between the part is over the predetermined value, When the 
above-mentioned discrimination means discriminates from the level difference of the photo- 
electric-conversion output between the part being over a predetermined value in the photo- 
electric-conversion side of the above-mentioned image pick-up means The 1st exposure 
control mode which controls the above-mentioned light exposure based on the photo- 
electric-conversion output from the above-mentioned whole photo-electric-conversion side 
surface thru/or its particular part, The two exposure control modes with the 2nd exposure 
control mode which controls the above-mentioned light exposure based on the substantial 
peak value of the photo-electric-conversion outputs from the photo-electric-conversion side 
of the image pick-up means corresponding to the above-mentioned unit image are performed 
by turns, this — the electronic image pickup device characterized by providing a means to 
acquire the signal corresponding to the arithmetical mean of the signal corresponding to the 
photo-electric-conversion output by the 1st exposure control mode, and the signal 
corresponding to the photo-electric-conversion output by the 2nd exposure control mode. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — an electronic image pickup device — in detail, a 
dynamic range is large and is appropriately related with the electronic image pickup device 
which can be picturized in a backlight scene etc. 
[0002] 

[Description of the Prior Art] The outline of the block configuration of the conventional 
electronic image pickup device The diaphragm device 12 in which the quantity of light of the 
photographic subject light which penetrated the taking lens 1 1 and this lens 1 1 is adjusted as 
shown in drawing 3 , CCD13 as an image pick-up means to carry out photo electric 
conversion of the photographic subject light, and to output a video signal, CDS14 which 
carries out the correlation duplex sampling of this video signal, and the process circuit 15 
which separates and carries out signal processing of the output of this CDS14 to a luminance 
signal Y and a chrominance signal C, These signals For example, the encoder 16 changed into 
an NTSC **** video signal. The video outlet terminal 1 7 which sends out a video signal 
towards the external instrument which is not illustrated, The average photometry circuit 20 
which integrates with the output of the above CDS 14 and outputs average photometry 
information, It is reference voltage Vref about the above-mentioned average photometry 
information. The comparator 21 which compares and controls a diaphragm of the above- 
mentioned diaphragm device 12, It consists of a CCD drive circuit 18 which controls the 
substrate electrical-potential-difference impression for unnecessary charge discharge in the 
perpendicular transfer pulse of the above CCD 13. and a level transfer pulse list, and SGI 9 
which generates the timing signal in accordance with television specification. 
[0003] Thus, for the exposure control in the constituted conventional electronic image pickup 
device, the average photometry information outputted from the above-mentioned average 
photometry circuit 20 is the reference voltage Vref impressed to the noninverting input edge 
of a comparator 21. It extracts becoming equal, and he controls a diaphragm of a device 12, 
and is trying to take a photograph with predetermined light exposure by this. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
electronic image pickup device which carries out exposure control so that average 
photometry information may be set to the reference level set up beforehand, since the 
dynamic range of image pick-up means, such as CCD. is narrow, when the brightness 
difference of a photographic subject like a backlight scene is large, a problem arises, for 
example. 

[0005] That is, when photoingthe person 101 as shows drawing 4 under a backlight, the 
background 102 of a tree, a crest, etc. has high brightness to the person 101 who is a main 
photographic subject being low brightness. Then, if exposure is doubled with the person 101 
who is a main photographic subject, for the excess of exposure, the background 102 which is 
the high brightness section will cause the so-called white jump which the gradation will be lost 
and becomes whitish uniformly, and will become an unsightly image. Conversely, if exposure is 
doubled with the background 102 which is the high brightness section, since exposure of the 
important person 101 who is a main photographic subject to actually photo is insufficient, the 
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^^^ch the gradation is lost and becomes ^^ck 



so-called black crushing^iich the gradation is lost and becomes brackish uniformly will be 
caused. 

[0006] Then, the purpose of this invention cancels the above-mentioned trouble, and is to 
offer the electronic image pickup device with which the brightness difference of a 
photographic subject produces neither a white jump nor black crushing also in photography of 
a large scene. 
[0007] 

[Means for Solving the Problem and its Function] The electronic image pickup device of this 
invention is an electronic image pickup device which controls the light exposure applied to the 
image pick-up means concerned according to the quantity of light, and in the photo-electric- 
conversion side of the above-mentioned image pick-up means corresponding to a unit image 
A discrimination means to discriminate from whether the level difference of the photo- 
electric-conversion output between the part is over the predetermined value, When the 
above-mentioned discrimination means discriminates from the level difference of the photo- 
electric-conversion output between the part being over a predetermined value in the photo- 
electric-conversion side of the above-mentioned image pick-up means The 1 st exposure 
control mode which controls the above-mentioned light exposure based on the photo- 
electric-conversion output from the above-mentioned whole photo-electric-conversion side 
surface thru/or its particular part. The two exposure control modes with the 2nd exposure 
control mode which controls the above-mentioned light exposure based on the substantial 
peak value of the photo-electric-conversion outputs from the photo-electric-conversion side 
of the image pick-up means corresponding to the above-mentioned unit image are performed 
by turns, this — it is characterized by providing a means to acquire the signal corresponding 
to the arithmetical mean of the signal corresponding to the photo-electric-conversion output 
by the 1 st exposure control mode, and the signal corresponding to the photo-electric- 
conversion output by the 2nd exposure control mode. 
[0008] 

[Example] Hereafter, with reference to a drawing, this invention is explained concretely. 
Drawing 1 is the block block diagram of the electronic image pickup device in which one 
example of this invention is shown, it gives the same sign to the same configuration member 
as drawing 3 in said conventional example, omits the explanation, attaches signs 1-7 only 
about a different member, and explains them below. 

[0009] The A/D converter from which a sign 1 changes the output of CDS14 into digital value. 
The field memory to which 2 carries out memory of the image information for the 1 field, the 
adder with which 3 adds the output of above-mentioned A/D converter 1. and the output of 
the above-mentioned field memory 2. The multiplier with which 4 multiplies the output of the 
above-mentioned adder 3 by multipliers 1/2, the D/A converter with which 5 was outputted 
from the encoder 1 6 and which changes the digital signal of NTSC system into an analog 
signal, for example, and 6 are microcomputers. Shutter ** and a diaphragm are controlled by 
built-in discrimination means 6a, 1st photometry means 6b, 2nd photometry means 6c, etc. 
Moreover, 7 writes in the saturation level of CCD13 etc. by E2PR0M, and supplies the signal 
to the above-mentioned microcomputer 6. 

[0010] In the photo-electric-conversion side of CCD13 as an image pick-up means 
corresponding to a unit image, like photography on the backlight scene which discriminates 
from whether the level difference of the photo-electric-conversion output between the part is 
over the predetermined value, and showed it to said drawing 4 , discrimination means 6a built 
in the above-mentioned microcomputer 6 discriminates from this, when the brightness 
difference of a photographic subject is acute. 

[001 1] Moreover, 1st photometry means 6b built in the above-mentioned microcomputer 6 
With the photometry means used at the time of the 1 st exposure control mode which controls 
light exposure based on the photo-electric-conversion output from the particular part of 
front-face ****** of a photo-electric-conversion side of the above CCD 13 Divide a screen 
into some fields, and greatly and conversely, by the periphery, since weighting was made small, 
weighting of a center section The photometry which also considered the periphery with 
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j^^^graphic subjects 101 arranged in the 



emphasis on the main pnWographic subjects 101 arranged in the cemer in the backlight scene 
shown in said drawing 4 can be performed, and central important exposure is called below. 
Furthermore, since 2nd photometry means 6c supports the peak level of a signal with the 
photometry means used at the time of the 2nd exposure control mode which controls light 
exposure based on the substantial peak value of the photo-electric-conversion outputs from 
the photo-electric-conversion side of CCD13 as an image pick-up means corresponding to a 
unit image, it can be used for the photography which doubled exposure with the background of 
high brightness in the backlight scene shown in said drawing 4 , and calls peak exposure 
below. 

[0012] In addition, the photo-electric-conversion side is divided into two or more fields, and 
CCD13 as an image pick-up means in this example can take out now the photometry 
information for every field to each **. Moreover, if the high voltage is impressed to this CCD 
substrate, the unnecessary stored charge on the photo-electric-conversion side shall be 
discharged to a lengthwise direction. 

[0013] When point ****** of the base of actuation of constituted this example is carried out, 
the exposure control mode of the above 1st, and the 2nd exposure control mode for every 
field thus, by turns For example, in the odd number field, perform the exposure control mode 
of the above 1st, and the exposure control mode of the above 2nd is performed for example, 
in the even number field, respectively, this — the signal corresponding to the arithmetical 
mean of the signal corresponding to the photo-electric-conversion output by the 1st 
exposure control mode and the signal corresponding to the photo-electric-conversion output 
by the 2nd exposure control mode is searched for. And the above-mentioned field memory 2, 
an adder 3, and multiplier 4 list are asked for the signal corresponding to such the arithmetical 
mean with a microcomputer 6. and it is explained to a detail, carrying out the object for the 
averages of the timing chart of drawing 2 below. 
[0014] It is as follows when each signal in point ****2 is explained. 

[0015] Photometry switch signal — Signal which switches 1st photometry means 6b in the 

above-mentioned microcomputer 6, and 2nd photometry means 6c. 

[0016] FLD ~ Field switch signal. 

[001 7] VBLK — Perpendicular blanking signal. 

[0018] The timing signal (a charge is transmitted by driving a perpendicular transfer pulse 
high-level to this timing in fact) which transmits the charge accumulated in the photodiode of 
TG — CCD to a perpendicular transfer register. 
[0019] HD ~ Level drive pulse. 

[0020] The high voltage is impressed to the substrate of a XSUB — CCD imager, and it is 
outputted to a lengthwise direction by the signal which shows the timing which discharges a 
charge synchronizing with the level drive pulse HD. 

[0021] Moreover, a CCD output is an analog image so that it may be easy to understand 
visually, although the output signal of CDS14 in above-mentioned drawing 1 and an adder 
output are the output signals of an adder 3, and it is **********. Furthermore, a video outlet 
is the signal wave form of the video outlet terminal 1 7. 

[0022] If a microcomputer 6 incorporates the photometry information for every field from 
CCD13 that the photo-electric-conversion side was divided into two or more fields, through 
CDS14 and A/D converter 1, it discriminates from the level difference of the photoelectrical 
output of a center section and the periphery in each field of CCD13 by discrimination means 
6a in this microcomputer 6. If it is discriminated by the above-mentioned discrimination means 
6a when this level difference is over the predetermined value, a photographic subject will 
judge a microcomputer 6 to be a backlight condition, and sequential execution of each 
following actuation will be carried out. 

[0023] The 1st field 31 is time of day t1. Initiation sends out the transfer-timing signal TG 34 
throughout [ active L term ]. [ of the perpendicular blanking signal VBLK33 ] Then, since the 
charge with which photo electric conversion of [ on a photodiode ] was carried out even if 
photographic subject light was irradiated on the photo-electric-conversion side of CCD 13 
during this XSUB35a and — 35n sending out since discharge timing signal XSUB35a and — 35n 
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were sent out towards 




1 3 synchronizing with this TG34 from 




CCD drive circuit 18 in 



said drawing 1 is discharged to a perpendicular transfer register, a charge storage is not 
performed. 

[0024] Therefore, a period until the transfer-timing signal TG 44 in the 2nd next field is sent 
out from discharge timing signal XSUB35n turns into a charge storage period to the 
photodiode of CCD 13. and peak exposure in the 2nd exposure control mode is performed by 
this. That is, high-speed shutter actuation corresponding to peak exposure is performed by 
adjusting the sending-out period of discharge timing signal XSUB. 

[0025] By the way, the CCD output 32 which the charge accumulated corresponding to the 
above-mentioned peak exposure is the CCD output 42 read in the 2nd next field, and was 
read in this 1st field reads the stored charge obtained corresponding to the central important 
exposure in the 0th field before this 1st field by the above-mentioned transfer-timing signal 



[0026] And this CCD output 32 is stored in the field memory 2 in said drawing 1 . Although 
addition with peak exposure information 26a stored in the above-mentioned memory 2 during 
the 0th field period before this 1 st field is carried out to this CCD output 32 in fact, about this 
addition, explanation here is omitted as explaining in the 2nd next field. 

[0027] It has been 1/60 seconds from the transfer-timing signal TG 44 to TG54 during the 
are recording period of the charge accumulated in the photodiode on the photo-electric- 
conversion side of CCD13, and low-speed shutter actuation by central important exposure is 
performed in the 2nd field 41. The wave of this stored charge is the CCD output 52 in the 3rd 
next field 51. 

[0028] Now, the CCD output 42 in this 2nd field 41 is the signal which read the signal 
corresponding to the peak exposure accumulated on the photodiode of CCD13 during the 
above-mentioned 1st field period by TG44 outputted to throughout [ active L term ]. [ of 
VBLK43 ] The CCD output 42 by this peak exposure is supplied to one input edge of an adder 
3 through CDS14 in said drawing 1 , and A/D converter 1. 

[0029] On the other hand, since the CCD output 32 by the central important exposure read in 
the 1st field 31 of the above stored in the field memory 2 is supplied to the input edge of 
another side of this adder 3, 42 is added to the CCD output 32 and the adder output 46 is 
obtained. This adder output 46 is doubled 1/2 with a multiplier 4, and turns into a video outlet 
47, Therefore, a video outlet 47 becomes a signal corresponding to the arithmetical mean of 
the CCD output 42 by peak exposure, and the CCD output 32 by central important exposure. 
[0030] Although the above-mentioned CCD output 42 is impressed also to a field memory 2 
and rewriting of the memory information on this memory 2 is performed, after the above- 
mentioned add operation is completed, timing control is performed by the microcomputer 6 so 
that rewriting of the above-mentioned memory information may be performed. 
[0031] Now, since the signal according [ a CCD output ] to central important exposure the 
whole field and the signal by peak exposure are outputted by turns, the above-mentioned 
actuation is repeated for the 3rd field 51 or subsequent ones, and the signal corresponding to 
the arithmetical mean of the CCD output by peak exposure and the CCD output by central 
important exposure is acquired. Therefore, it means expanding the dynamic range of a video 
signal as a result. 

[0032] Thus, by changing the storage time of the charge accumulated on the photodiode of 
CCD13 for every field for every field By adjusting the sending-out time amount of discharge 
timing signal XSUB to high brightness light like the background light in a backlight scene, 
shorten the exposure time and a white jump is prevented. To low brightness light like the main 
photographic subjects in a backlight scene, he sets up the exposure time for a long time with 
1 / 60 seconds, and is trying to prevent black crushing. 

[0033] In addition, in the above-mentioned example, although the exposure time at the time of 
central important exposure was explained as 1 / 60 seconds, it can set up freely by 
controlling a diaphragm and shutter **, i.e., the charge storage time. Moreover, although it 
explained on the assumption that a backlight scene, it can apply to photography of the intense 
photographic subject of a brightness difference widely, without being limited to this. 



TG 34. 
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Furthermore, it is applic^^ not only to the time of still picture pl^^^raphy but animation 
photography. 

[0034] According to the above-mentioned example, sinceHzing of the image pick-up means, 
such as narrow CCD of a dynamic range, can be carried out [ an extensive dynamic range ]. 
photography of a scene with the large brightness difference of a photographic subject is 
attained, for example like photography on a backlight scene. 
[0035] 

[Effect of the Invention] As stated above, according to this invention, in the photo-electric- 
conversion side of the image pick-up means corresponding to a unit image When it 
discriminated with the discrimination means from whether the level difference of the photo- 
electric-conversion output between the part is over the predetermined value, and this level 
difference was over the predetermined value and being discriminated The 1st exposure 
control mode which controls the above-mentioned light exposure based on the photo- 
electric-conversion output from the above-mentioned whole photo-electric-conversion side 
surface thru/or its particular part. The two exposure control modes with the 2nd exposure 
control mode which controls the above-mentioned light exposure based on the substantial 
peak value of the photo-electric-conversion outputs from the photo-electric-conversion side 
of the image pick-up means corresponding to the above-mentioned unit image are performed 
by turns, this, since the signal corresponding to the arithmetical mean of the signal 
corresponding to the photo-electric-conversion output by the 1st exposure control mode and 
the signal corresponding to the photo-electric-conversion output by the 2nd exposure control 
mode is acquired and light exposure was controlled The remarkable effectiveness that the 
brightness difference of a photographic subject produces neither a white jump nor black 
crushing also in photography of a large scene is demonstrated. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block block diagram of the electronic image pickup device in which one 
example of this invention is shown. 

[Drawin g 2] The timing chart of each part signal in above-mentioned d rawing 1 . 
[Drawin g 3] The block block diagram of the conventional electronic image pickup device. 
[Drawing 4] Drawing showing the candidate for photography in above-mentioned drawin g 3 . 
[Description of Notations] 

2 Field memory (a means to acquire the signal corresponding to the arithmetical mean) 

3 — Adder (a means to acquire the signal corresponding to the arithmetical mean) 

4 — Multiplier (a means to acquire the signal corresponding to the arithmetical mean) 

6 — Microcomputer (a means to acquire the signal corresponding to the arithmetical mean) 

6a — Discrimination means 

13 — CCD (image pick-up means) 



[Translation done.] 
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